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Patent Application No. 2003-110504 
[Name of Document] Specification 

[Title of the Invention] Magnetic Tape and Method of Manufacturing Magnetic Tape, 

Servo Writer, and Method of and Apparatus for Specifying Servo Band 

[Claims] 

[Claim 1] A magnetic tape comprising: 

a plurality of servo bands on which are written servo signals for tracking control of a 
magnetic head, 

wherein data is embedded in a servo signal written on one of the servo bands, and the 
data is for specifying the servo band where the servo signal positions. 

[Claim 2] A magnetic tape according to claim 1, wherein the servo signal consists of a 
plurality of continuous patterns sets each of which pattern is nonparallel stripes, and the data 
is embedded in the servo signal by shifting a pair of nonparallel stripes along the longitudinal 
direction of the magnetic tape. 

[Claim 3] A magnetic tape according to claim 1 , wherein the servo signal consists of a 
plurality of continuous patterns sets each of which pattern is nonparallel stripes, and the data 
is embedded in the servo signal by varying a width of a pair of nonparallel stripes. 

[Claim 4] A method of specifying a servo band from a plurality of servo bands formed 
on a magnetic tape, comprising the steps of: 

reading data that is embedded in a servo signal written on one of the servo bands for 
specifying the servo band where the servo signal positions; and 

specifying the servo band where the servo signal positions based on the data. 

[Claim 5] A method of specifying a servo band according to claim 4, wherein the 
servo signal consists of a plurality of continuous patterns sets each of which pattern is 
nonparallel stripes, and the data is embedded in the servo signal by shifting a pair of 
nonparallel stripes along the longitudinal direction of the magnetic tape. 

[Claim 6] A method of specifying a servo band according to claim 4, wherein the 
servo signal consists of a plurality of continuous patterns sets each of which pattern is 
nonparallel stripes, and the data is embedded in the servo signal by varying a width of a pair 
of nonparallel stripes. 

[Claim 7] An apparatus for specifying a servo band from a plurality of servo bands 
formed on a magnetic tape, comprising: 

a servo read head for reading a servo signal written on one of the servo bands; and 
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a servo band specifying section for specifying, from the servo signal written on one 
of the servo bands to be read out by the servo read head, the servo band where the servo signal 
positions. 

[Claim 8] A method of manufacturing a magnetic tape of any one of claims 1 to 3 
comprising: 

a first step of encoding data for specifying a servo band: 

a second step of converting the data that is encoded in the first step into a recording 
pulse current; and 

a third step of supplying the recording pulse current to the servo write head and 
writing on the servo band of the magnetic tape a servo signal in which is embedded the 
encoded data. 

[Claim 9] A servo writer used for manufacturing a magnetic tape of any one of claims 
1 to 3, comprising: 

a magnetic tape running mechanism for taking up with a take-up reel the magnetic 
tape that is fed out from a supply reel; 

a servo write head for writing a servo signal on a servo band of the magnetic tape in a 
manner contacting with the magnetic tape while the magnetic tape is running; 

a controller for encoding data for specifying a servo band; and 

a pulse generation circuit for converting the encoded data outputted from the 
controller into a recording pulse current, and for supplying the recording pulse current to a 
coil of the servo write head. 
[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention Pertains] 

The present invention relates to a magnetic tape, method of manufacturing the 
magnetic tape, servo writer, and method of and apparatus for specifying a servo band, which 
contribute to specify a servo band formed on a magnetic tape. 

[0002] 

In recent years, in order to highly accurately read out data that is recorded with high 
recording density from magnetic tapes such as used for backing up data of a computer system, 
servo signals have been recorded on a plurality of servo bands adjacent to a plurality of data 
tracks that are formed along a longitudinal direction of the magnetic tape. In this kind of 
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magnetic tape, for the purpose of accurately tracing the position where the magnetic head 
records/reproduces on a data track, it is very important to specify which of a plurality of servo 
bands arranged along the width of the magnetic tape does the magnetic head positions. In a 
conventional method, servo patterns of adjacent servo bands are offset along the longitudinal 
5 direction of the magnetic tape, and signals of these servo bands are read out simultaneously to 
compare and specify the servo band where the magnetic head positions (see for example 
Patent reference 1). 
[0003] 
[Patent Reference 1] 

10 Japanese Laid-open Patent Application No. 1 1-273040 (paragraph [0027] and FIG. 6) 

[0004] 
[Problems to be Solved] 

However, the above conventional method requires to simultaneously compare the 
adjacent servo bands, which results in a drawback in that specifying the servo band can not be 
15 performed, for example, when one of the servo signals is not read out temporally or 
permanently due to blocking or clogging of the magnetic head. Further, because it is 
necessary to simultaneously compare the adjacent servo bands, a plurality of servo signal 
read-out elements and signal-processing circuits are necessary. 
[0005] 

20 Upon writing an offset servo pattern, it is necessary to write a servo pattern on a 

servo band in an accurately offset manner with respect to the other servo pattern written on the 
reference servo band. For this reason, a gap has to be formed in an accurate position of the 
servo write head in accordance with the offset along the longitudinal direction of the magnetic 
tape. This leads to an increase in cost for manufacturing the magnetic head. 

25 [0006] 

With the foregoing drawback of the prior art in view, the present invention seeks to 
provide a magnetic tape, method of manufacturing a magnetic tape, a servo writer, method of 
and apparatus for specifying a servo band, wherein specifying a servo band where the 
magnetic head positions can be performed without comparing servo signals written on 
30 adjacent servo bands. 

[0007] 

[Means for Solving the Problems] 
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According to the invention as claimed in claim 1 by which the above problems are 
overcome, a magnetic tape comprises: a plurality of servo bands on which are written servo 
signals for tracking control of a magnetic head, wherein data is embedded in a servo signal 
written on one of the servo bands, and the data is for specifying the servo band where the 
5 servo signal positions. 
[0008] 

With the invention as set forth in claim 1, because data is embedded in a servo signal 
written on one of the servo bands and the data is for specifying the servo band where the servo 
signal positions, it is possible to specify the servo band where the servo signal positions 
10 without the necessity of comparing with another servo signal on other servo bands. 

[0009] 

According to the invention as claimed in claim 2, there is provided a construction of 
the invention as set forth in claim 1, wherein the servo signal consists of a plurality of 
continuous patterns sets each of which pattern is nonparallel stripes, and the data is embedded 
15 in the servo signal by shifting a pair of nonparallel stripes along the longitudinal direction of 
the magnetic tape. 

[0010] 

It is possible to embed the data for specifying the servo band into a servo signal 
written on one of the servo bands by way of shifting a pair of nonparallel stripes which forms 
20 a part of the continuous patterns set. 
[0011] 

According to the invention as claimed in claim 3, there is provided a construction of 
the invention as set forth in claim 1, wherein the servo signal consists of a plurality of 
continuous patterns sets each of which pattern is nonparallel stripes, and the data is embedded 
25 in the servo signal by varying a width of a pair of nonparallel stripes. 

[0012] 

With the invention as set forth in claim 3, it is possible to embed the data for 
specifying the servo band into a servo signal only by varying the width of a pair of nonparallel 
stripes. 
30 [0013] 

According to the invention as claimed in claim 4, a method of specifying a servo 
band from a plurality of servo bands formed on a magnetic tape, comprises the steps of: 
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reading data that is embedded in a servo signal written on one of the servo bands for 
specifying the servo band where the servo signal positions; and specifying the servo band 
where the servo signal positions based on the data. 
[0014] 

5 With the invention as set forth in claim 4, for example in a magnetic tape 

recording/reproducing apparatus, the servo read head for reading servo signals reads out a 
servo signal written on one servo band, and decodes the data embedded in the servo signal. 
Based on the decoded data, the servo band where the servo read head currently positions can 
be specified without the necessity of comparing with another servo signal written on the 
1 o adj acent s ervo band . 
[0015] 

According to the invention as claimed in claim 5, there is provided a construction of 
the invention as set forth in claim 4, wherein the servo signal consists of a plurality of 
continuous patterns sets each of which pattern is nonparallel stripes, and the data is embedded 
15 in the servo signal by shifting a pair of nonparallel stripes along the longitudinal direction of 
the magnetic tape. 

[0016] 

According to the invention as claimed in claim 6, there is provided a construction of 
the invention as set forth in claim 4, wherein the servo signal consists of a plurality of 
20 continuous patterns sets each of which pattern is nonparallel stripes, and the data is embedded 
in the servo signal by varying a width of a pair of nonparallel stripes. 
[0017] 

According to the invention as claimed in claim 7, an apparatus for specifying a servo 
band from a plurality of servo bands formed on a magnetic tape, comprises: a servo read head 
25 for reading a servo signal written on one of the servo bands; and a servo band specifying 
section for specifying, from the servo signal written on one of the servo bands to be read out 
by the servo read head, the servo band where the servo signal positions. 

[0018] 

With the invention as set forth in claim 7, the servo read head reads a servo signal 
30 written on one servo band, and based on the servo signal, the servo band specifying section 
specifies the servo band where the servo signal positions. Therefore, unlike the conventional 
apparatus, the servo band where the servo read head currently positions can be specified 
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without the necessity of comparing with another servo signal written on the adjacent servo 
band. 

[0019] 

According to the invention as claimed in claim 8, a method of manufacturing a 
5 magnetic tape of any one of claims 1 to 3 comprises: a first step of encoding data for 
specifying a servo band: a second step of converting the data that is encoded in the first step 
into a recording pulse current; and a third step of supplying the recording pulse current to the 
servo write head and writing on the servo band of the magnetic tape a servo signal in which is 
embedded the encoded data. 
10 [0020] 

According to this manufacturing method, the data for specifying a servo band where 
the servo signal positions is encoded in the first step, and the encoded data is then converted 
into a recording pulse current in the second step. In the third step, when the recording pulse 
current is supplied to the servo write head and a servo signal is written on a servo band of the 
15 magnetic tape, the encoded data which is for specifying a servo band where the servo signal 
positions can be embedded in this servo signal. 

[0021] 

According to the invention as claimed in claim 9, a servo writer used for 
manufacturing a magnetic tape of any one of claims 1 to 3, comprises: a magnetic tape 
20 running mechanism for taking up with a take-up reel the magnetic tape that is fed out from a 
supply reel; a servo write head for writing a servo signal on a servo band of the magnetic tape 
in a manner contacting with the magnetic tape while the magnetic tape is running; a controller 
for encoding data for specifying a servo band; and a pulse generation circuit for converting the 
encoded data outputted from the controller into a recording pulse current, and for supplying 
25 the recording pulse current to a coil of the servo write head. 
[0022] 

According to this servo writer, the controller encodes the data for specifying a servo 
band where the servo signal positions, the pulse generation circuit converts the encoded data 
into a recording pulse current. When a servo signal is written on a servo band of the 
30 magnetic tape by supplying the recording pulse current to the coil of the servo write head, the 
data for specifying the servo band can be embedded in this servo signal. 

[0023] 
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[Preferred Embodiments of the Invention] 

With reference to the accompanying drawings, a magnetic tape, and method of 
manufacturing the magnetic tape, a servo writer, method of and apparatus for specifying a 
servo band where a servo signal positions, and method of embedding data according to the 
5 present invention will be described in detail. With reference to FIGS. 1 and 2, description 
will be given firstly for servo signals SI to S5 which are written on a magnetic tape MT. 
[0024] 

As shown in FIG. 1, a magnetic tape MT includes five servo bands SB1 to SB5 along 
the longitudinal direction of the tape. The servo bands SB 1 to SB5 are positioned at equally 
10 spaced intervals along the width direction of the tape. Arranged between the servo bands 
SB1 to SB5 are data bands DB1 to DB4. A predetermined servo signal SI to S5 for tracking 
control of the magnetic head is written on each servo band SB1 to SB5. 

[0025] 

As seen in FIG. 2, the servo signal SI to S5 consists of a first servo pattern 1 and a 
15 second servo pattern 2, which are arbitrarily arranged for a plurality sets along the longitudinal 
direction of the tape. The first servo pattern 1 includes a first subframe 1 1 and a second 
subframe 12 as nonparallel stripes, and the second servo pattern 2 also includes a first 
subframe 21 and a second subframe 22 as nonparallel stripes. 
[0026] 

20 The first subframe 11, 21 includes five line patterns LI to L5 which incline against 

the longitudinal direction of the tape, and five line patterns L6 to L10 which incline 
symmetrically to the line patterns LI to L5, so as to form nonparallel pattern pairs. These 
line patterns LI to L10 are formed by a pair of nonparallel gap pattern G (FIG. 6) to be 
described later, so that the intervals of each pair of line patterns (LI, L6), (L2, L7), (L3, L8), 

25 (L4, L9), and (L5, L10) from the left side of the figure are equal to the distance of the gap 
pattern G. For the purpose of explanation, the pairs of line patterns (LI, L6) to (L5, L10) are 
referred to, from the left side, as a first nonparallel pattern PI, a second nonparallel pattern P2, 
a third nonparallel pattern P3, a fourth nonparallel pattern P4, and a fifth nonparallel pattern 
P5. 

30 [0027] 

In the first subframe 11 of the first servo pattern 1, the second nonparallel pattern P2 
and the fourth nonparallel pattern P4 are spaced apart with respect to the third nonparallel 
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pattern P3. In the first subframe 21 of the second servo pattern 2, the second nonparallel 
pattern P2 and the fourth nonparallel pattern P4 are close to the third nonparallel pattern P3. 
The second subframe 12, 22 includes four line patterns LI 1 to LI 4 which incline against the 
longitudinal direction of the tape, and four line patterns LI 5 to LI 8 which incline 
5 symmetrically to the line patterns Lll to L14. The nonparallel patterns P6 to P9 which 
consist of the line patterns Lll to LI 8 are arranged at equally spaced intervals along the 
longitudinal direction of the tape. The line patterns may have any shape as long as they form 
a plurality pairs of nonparallel patterns. 
[0028] 

10 As described above, the first subframes 11, 21 of the first servo pattern 1 and the 

second servo pattern 2 are formed differently so that the data indicating "1" is embedded in 
the first servo pattern 1 and the data indicating "0" is embedded in the second servo pattern 2. 
With arbitrary arrangement of these first and second servo patterns 1, 2 along the longitudinal 
direction of the tape, it is possible to read out a predetermined data, upon reading out, for 

15 example, the whole servo signal SI. 
[0029] 

As one example of data structure embedded in the whole servo signal SI, the data 
structure on the basis of "ECMA-319 standard" will be described with reference to FIG. 3. 
Since the servo signals S2 to S5 have substantially the same data structure as the servo signal 
20 SI, detailed description thereof will be omitted. 

[0030] 

As shown in FIG. 3, the data embedded in the whole servo signal SI includes a 
plurality of longitudinal direction positional information (LPOS Word) LW, each of which 
consists of 36 servo patterns 1, 2, i.e. 36 bit data. The longitudinal direction positional 
25 information LW consists of 8 bit synchronizing signal (Sync mark) Sy for indicating the head 
position, an address (Longitudinal position) LP containing six 4 bit data for indicating the 
longitudinal position of the tape, and 4 bit manufacturer information construction data 
(Manufacturer Data) Tx. 

[0031] 

30 As shown in FIG. 4, by reading the 97 longitudinal direction positional information 

LW the manufacturer data Tx is recognized as one manufacturer information MI. The 
manufacturer data Tx is constructed by writing on the head of the manufacturer data Tx the 
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data indicating the head position (e.g. 4 bit data to become "0001" is converted by a certain 
table to indicate the data of "D"), and by writing on the following 96 manufacturer data Tx 
arbitrary data other than the "D" (e.g. 0, 1, 9, A, B, C). Embedded in the 96 
manufacturer data Tx are data such as a manufacturer ID, a manufacturing data information of 
5 the tape, a serial number of the tape, a servo writer ID, and an operator ID, and servo band 
information indicating any one of the five servo bands SB1 to SB5. 
[0032] 

With reference to FIGS. 5 and 6, description will be given of a servo writer SW for 
writing servo signals SI to S5 on the magnetic tape MT. 

10 As seen in FIG. 5, the servo writer SW mainly includes a supply reel SW1, a take-up 

reel SW2, a drive device SW3, a pulse generation circuit SW4, a servo write head WH, and a 
controller SW5. Further, the servo writer SW is equipped with a power supply (not shown), 
a cleaning device (not shown) for cleaning the magnetic tape MT, and a verify device for 
checking written servo signals SI to S5. 

15 [0033] 

Prior to writing servo signals SI to S5, a raw and wide web magnetic tap in the form 
of a roll is cut along its longitudinal direction to prepare a magnetic tape roll MT' having a 
large diameter. The magnetic tape roll MT' set on the supply reel SW1 is fed out upon 
writing servo signals SI to S5. The magnetic tape MT' fed out from the supply reel SW1 is 

20 guided by guides SW6 and travels to the servo write head WH. After the servo write head 
WH writes servo signals SI to S5 on the magnetic tape MT, the magnetic tape MT is guided 
by the guides SW6 and travels to the take-up reel SW2. The take-up reel SW2 is rotatively 
driven by the drive device SW3 so as to take up the magnetic tape MT on which is written 
servo signals SI to S5. 

25 [0034] 

The drive device SW3 rotatively drives the take-up reel SW2. The drive device 
SW3 includes a motor (not shown), a motor drive circuit (not shown) for supplying an electric 
current to the motor, gears (not shown) for connecting the motor shaft and the take-up reel 
SW2. The drive device SW3 generates a motor current at a motor drive circuit on the basis 
30 of a motor current signal from the controller SW5, and supplies the motor current to the motor. 
Further, the drive device SW3 transmits the rotating force of the motor to the take-up reel 
SW2 through the gears, and rotatively drives the take-up reel SW2. 
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[0035] 

The supply reel SW1, the take-up reel SW2, the drive device SW3, and the guides 
SW6 correspond to the magnetic tape running mechanism defined in the claims. 
[0036] 

5 The pulse generation circuit SW4 is a circuit for supplying a recording pulse current 

to a plurality of coils C (FIG. 6) provided in the servo write head WH on the basis of a pulse 
control signal from the controller SW5. The pulse generation circuit SW4 is provided 
independently for each coil C. To be more specific, based on the pulse control signal from 
the controller SW5, the pulse generation circuit SW4 alternately generates a pulse current 

10 having either plus or minus polarity and a zero current and writes the first servo pattern 1 or 
the second servo pattern 2 on a predetermined position of each servo band SB1 to SB5. The 
current value of the recording pulse current is sufficient to magnetize the magnetic layer of the 
magnetic tape MT' by means of the leakage flux from a gap pattern G (FIG. 6), and is 
determined in consideration of characteristics of the coil C (FIG. 6) of the servo write head 

15 WH. 

[0037] 

As shown in FIG. 6, the servo write head WH has a plurality pairs of nonparallel gap 
patterns G, G ... which are formed in the position corresponding to each servo band SB1 to 
SB5. The servo write head WH records the servo signals SI to S5 by these gap patterns G. 
20 [0038] 

It should be noted that each of the gap patterns G arranged at equally spaced intervals 
along the width direction of the tape has to be accurately defined in terms of the position in 
the tape width direction. However, it is not necessary to accurately define each of the gap 
patterns G in terms of the position in the tape longitudinal direction, which allows some 

25 deviation against other gap patterns G. This is because even if the gap patterns G are 
deviated along the longitudinal direction of the tape and the servo signals SI to S5 are slightly 
deviated to each other, the servo band SB1 can be specified only by referring to one servo 
signal SI. According to the present invention, unlike the conventional art, it is not necessary 
to provide the servo write head with gaps that are accurately offset. This leads to a decrease 

30 in the manufacturing cost of the servo write head WH. 
[0039] 

Head cores HC are independently provided for each gap pattern G. Each head core 
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HC is wound by coil C. The pulse generation circuit SW4 connected to each coil C converts 
the data that is encoded by the controller SW5 (FIG. 5) to distinct each of the servo bands SB1 
to SB5 into a recording current pattern, and supplies this recording current pattern to the coil 
C. Japanese Laid-open Patent Application No. 10-334435 discloses an example of the data 
5 encoding method. Accordingly, a characteristic ID is embedded in each servo signal SI to 
S5 in accordance with the respective servo bands SB1 to SB5. 
[0040] 

Timing for supplying a recording current from each electric circuit to the 
corresponding head core HC may be set arbitrarily. For example, in the case where a 

10 recording current is supplied from each pulse generation circuit SW4 to the corresponding 
head core HC in a synchronous manner, the positional relation of the servo signals SI to S5 
along the longitudinal direction of the tape depends on the positions of the respective gap 
patterns G along the longitudinal direction of the tape. However, even if the servo signals SI 
to S 5 are formed along the longitudinal direction of the tape in a manner deviated to each 

15 other, any problems do not occur for the reasons previously described. Also, in the case 
where a recording current is supplied in a non-synchronous manner, the servo signals SI to S5 
may be deviated to each other along the longitudinal direction of the tape due to a random 
phase difference occurred in the pattern of the recording current. This does not also cause 
any problems for the reasons previously described. 

20 [0041] 

With reference to FIG. 5, description will be given of the method of writing servo 
signals SI to S5 on the magnetic tape MT by the use of the servo writer SW. 

As shown in FIG. 5, while the magnetic tape running mechanism starts to feed the 
magnetic tape MT, the pulse generation circuits SW4 shown in FIG. 6 supply predetermined 

25 recording current patterns to the corresponding coils C wound around the head cores HC of 
the servo write head WH. When a recording current is supplied to each head core HC, the 
servo signals SI to S5 are recorded on the respective servo bands SB1 to SB5 by the gap 
patterns G. Therefore, different servo band information is embedded in the recorded servo 
signals SI to S5. 

30 [0042] 

With reference to FIG. 7, description will be given of a recording/reproducing 
apparatus as one example of a servo band specifying apparatus according to the present 



- 11 - 



Patent Application No. 2003-110504 

invention. 

As shown in FIG. 7, the recording/reproducing apparatus 3 mainly includes a head 
unit 31, a data decoding part 32 as a servo band specifying part, and a servo band specifying 
part 33. The head unit 31 mainly includes a plurality of heads 31a for recording/reproducing 
5 data on the data bands DB1 to DB4, a servo read head 31b for reading the servo signals SI to 
S5 (FIG. 1) written on the servo bands SB1 to SB5, and a reserve servo read head 31c. 

[0043] 

The servo read head 31b mainly reads out a pulse signal of the servo signals SI to S5 
written on the servo bands SB to SB5. The reserve servo read head 31c is used, for example, 
10 when the servo read head 31b malfunctions or temporarily or permanently jams. The reserve 
servo read head 31c also functions to read the servo signals SI to S5 likewise the servo read 
head 31b. 

[0044] 

The data decoding part 32 decodes one servo signal that is read out by the servo read 
15 head 31b or the reserve servo read head 31c, such as data (encoded for specifying the servo 
bands SB1 to SB5) embedded in the servo signal SI. The servo band specifying part 33 
specifies the servo bands SB1 to SB5 based on a signal outputted from the data decoding part 
32. 

[0045] 

20 Next, description will be given of the method of specifying a servo band by means of 

the recording/reproducing apparatus 3. 

As seen in FIG. 7, when the servo read head 31b positions on the servo band SB1, the 

whole servo signal SI written on the servo band SB1 is read out by the servo read head 31b. 

The thus read out servo signal SI is outputted to the data decoding part 32 and decoded. 
25 During the decoding process, only the data indicating the servo band information is extracted 

from the 96 manufacturer data Tx and decoded. For example, two data "0" "0" are extracted 

from a predetermined position in the 96 manufacturer data Tx, and the data are converted 

(decoded) by a certain table to produce the data of "A". 
[0046] 

30 When the servo band information as the decoded data is outputted to the servo band 

specifying part 33, the servo band specifying part 33 specifies the servo band SB1 where the 
servo signal SI positions. Other servo bands SB2 to SB4 are also specified based on the data 



- 12 - 



Patent Application No. 2003-1 10504 

read out by the servo read head 31b. In the case of a malfunction of the servo read head 31b, 
each of the servo bands SB2 to SB5 are specified based on the data read out by the reserve 
servo read head 31c. 
[0047] 

According to the aforementioned embodiments of the present invention, because data 
indicating the respective servo bands SB1 to SB5 are embedded in the corresponding servo 
signals SI to S5 written on a plurality of servo bands SB1 to SB5, it is possible to specify the 
servo band without comparing the servo signals written on the adjacent servo bands. Further, 
because the servo band can be specified from one servo signal, even if one servo read head 
31b malfunctions, another reserve servo read head 31c can specify, for example, the servo 
band SB2, to thereby reliably determine that the head unit 31 positions on the data band DB4. 

[0048] 

While the present invention has been described in detail with reference to specific 
embodiments thereof, it will be apparent to one skilled in the art that various changes and 
modifications may be made without departing from the scope of the claims. 

In the above embodiment, two kinds of servo patterns 1 , 2 are formed by varying the 
space of the five nonparallel patterns PI to P5. However, the present invention is not limited 
to this specific embodiment. For example, as shown in FIG. 8, the first servo pattern 1 may 
be formed such that the nonparallel patterns PI to P5 in the first subframe 11 position at 
equally spaced intervals. Meanwhile, the second servo pattern 2 may be formed such that the 
width (length along the longitudinal direction of the tape) of the first nonparallel pattern PI 
and the fifth nonparallel pattern P5 in the first subframe 21 becomes wider. By this 
arrangement of the nonparallel patterns, two different kinds of servo patterns 1, 2 can be 
formed. This allows the servo band information to be embedded in the servo signals SI to 
S5 likewise in the case of the above embodiment. 

[0049] 

Varying the width of the nonparallel patterns can be readily made by increasing or 
decreasing time for applying a recording pulse current. Size of the width can be set 
arbitrarily such that the width of the first nonparallel pattern PI and the fifth nonparallel 
pattern P5 becomes smaller than the other patterns. 

[0050] 

In the above preferred embodiment, two servo read heads 31b, 31c are provided. 
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However, the present invention is not limited to this specific number and the number of servo 
read heads can be set arbitrarily, as long as at least one servo read head is employed. 
Although one servo band specifying part and one data decoding part may be sufficient, the 
number thereof may be the same as that of the servo read heads. The data structure of FIGS. 
3 and 4 shows one example, and the data structure is not limited to this embodiment. For 
example, instead of embedding the LPOS and manufacturer information in the servo signal, 
only the servo band information may be embedded in the servo signal. 
[0051] 

The servo band may be previously DC erased (magnetized in one direction). In 
other words, the servo signal may be written in the reverse direction on a servo band that has 
been magnetized in any one direction along the longitudinal direction of the magnetic tape. 
This can improve the signal-to-noise ratio of the read out servo signal, which can reliably read 
the servo band information embedded in the servo signal. As disclosed in Japanese 
Laid-open Patent Application No.8-30942 (columns [0027] and [0028]), the manner of 
embedding the data in the servo band may be achieved by extending or narrowing the spacing 
interval. For example, information may be embedded in the servo signal by extending or 
narrowing the space (spacing interval) between the first subframe consisting of a pair of five 
line patterns and the second subframe consisting of a pair of four line patterns. It may be 
possible to write information between the first subframe and the second subframe. 

[0052] 
[Effect of the Invention] 

According to the present invention, because data indicating the respective servo 
bands are embedded in the corresponding servo signals written on a plurality of servo bands, it 
is possible to specify the servo band without comparing the servo signals written on the 
adjacent servo bands as with the prior art. 
[Brief Description of the Drawings] 
[FIG. 1] 

FIG. 1 is a plan view illustrating a magnetic tape according to the present invention. 
[FIG. 2] 

FIG. 2 is an enlarged plan view showing a servo signal of FIG. 1. 
[FIG. 3] 

FIG. 3 is an explanatory view illustrating data structure embedded in the whole servo 
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signal of FIG. 1. 
[FIG. 4] 

FIG. 4 is an explanatory view illustrating the manufacturer information as an 
assembly of manufacturer data of FIG. 3. 
[FIG. 5] 

FIG. 5 is a block diagram illustrating a servo writer according to the present 
invention. 
[FIG. 6] 

FIG. 6 is a plan view illustrating a servo write head of the servo writer shown in FIG. 

5. 

[FIG. 7] 

FIG. 7 is a plan view illustrating a recording/reproducing apparatus as an example of 
the servo band specifying apparatus according to the present invention. 
[FIG. 8] 

FIG. 8 is an enlarged plan view showing another embodiment of a servo signal 
according to the present invention. 

[Description of Reference Numerals] 



MT magnetic tape 

SB1-SB5 servo band 

S1-S5 servo signal 

1 first servo pattern 

2 second servo pattern 
LI -LI 8 line pattern 

3 recording/reproducing apparatus (apparatus for specifying a servo band) 
31b servo read head 

31c reserve servo read head 

32 data decoding part (servo band specifying section) 

33 servo band specifying part (servo band specifying section) 
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[Name of Document] Abstract 
[Abstract] 

[Problems] To provide a method of and an apparatus for specifying a servo band, 
wherein specifying a servo band where the magnetic head positions can be performed without 
comparing servo signals written on adjacent servo bands. 

[Means for Solution] Data for specifying servo bands SB1 to SB5 is embedded in each 
servo signal SI to S5 that is written on a plurality of servo bands SB1 to SB5 formed on a 
magnetic tape MT. 
[Selected Figure] FIG. 1 



FIG. 1 



si—* 

SERVO SIGNAL 
S2— * 



S3- 



MT 

/ =h 



mmmmmmmMWMmm 



S4> 



S5- 



SB1 

SERVO BAND 
-DB4 



V — -DB2 

SB3 
DB1 

DATA BAND 



/ 



immmmmmmmmmm 



— SB4 
D33 

SB5 



FIG. 2 



EXTEND EXTEND 



L11 L12 L13 L14 L15 L16 L17 L18 




LI L2 L3 L4 L5 L6 L7 L8 L9 L10 
FIRST SUBFRAME 11 4 



-SECOND SUBFRAME 12- 



NARROW NARROW 



H I — A V- 



FIRST SERVO PATTERN 1 

L11 L12 L13 L14 L15 L16 L17 L18 




LI L2 L3 L4 L5 L6 L7 L8 L9 L10 
FIRST SUBFRAME 21 * 



SECOND SUBFRAME 22 



SECOND SERVO PATTERN 2 



FIG. 3 



LW 



LW 



LW 



LONGITUDINAL DIRECTION 
POSITIONAL INFORMATION 
(36bit) 



LONGITUDINAL DIRECTION 
POSITIONAL INFORMATION 
(36brt) 



LONGITUDINAL DIRECTION 
POSITIONAL INFORMATION 

(36bit) 



SYNCHRONIZING 
SIGNAL(8bit) 



ADDRESS(24bit) 



MANUFACTURER 
DATA(4bit) 



Sy 



LP 



Tx 



Flu. 4 






MANUFACTURER INFORMATION MI (97TXS) 






r 








1* 


Tx 





r D J (TOTAL NUMBER OF 96) 



FIG. 5 



sw 



SERVO WRITER 




DRIVE DEVICE 



O 



CONTROLLER 



v 



O 



PULSE GENERATION 
CIRCUIT 



SW6 

SW4 
WH 

SERVO WRITE HEAD 



SW6 



CO 




FIG. 7 



SERVO BAND 
SPECIFYING PART 



—33^ 



DATA h-32 5-3 
DECODING PART 



MT 



FIG. 8 





